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(54) Title: QUICK-CHANGE FILTER AND BRACKET SYSTEM 

O (57) Abstract: A bracket system holds one or more filters in quick-attach and quick-release fashion. Bracket modules are combined 
rH in modular fashion, with tubing or other conduit between the modules, to create a "bank" of filters easily changed in number, ar- 
£2 rangement, and flow scheme. Preferably, the bracket system comprises pairs of top modules and bottom modules that capture and 
^ support the top end and bottom end of a filter. Filter inlet and outlet ports preferably slide onto and off of cooperating tubes or ports 
in the bracket modules, for installation and removal of the filters onto/from the modules without tools or threaded connections. A top 
® retaining member preferably pivots off of its respective filter, so that the filter may be lifted up off of its respective bottom module. 
Q The bottom modules may be pivotal, so that lifting the filter up from the bracket system is facilitated by allowing the filter top end to 
also pivot out away from the top module. Each filter is preferably substantially vertically and pivotally removable from the bracket 
system. 
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QUICK-CHANGE FILTER AND BRACKET SYSTEM 
DESCRIPTION 
* RAfTCGROT JN T> CW TRR TNVKNTTON 

Field of the I nvention. 

The present invention relates to brackets and piping manifolds for holding water filters, and 
more specifically, brackets and manifolds that allow quick change-out of the filters. The invention 
relates to a bracket system that may accommodate a plurality of filters in series and/or parallel 
flow, and is adaptable to many different flow schemes, media and liquids. The preferred system 
used a pivotal system, wherein a top bracket pivots away from each filter so that the filters may be 
lifted up out of the bracket system. 

Kelated Ait 

Manifold systems have been developed to accommodate multiple filters or water treatment 
tanks for increasing filter capacity and for allowing quick replacement of the filters. In 1972, 
3£aneu disclosed (U.S. Patent #3,685,539) a multi-station system comprising aplurality of filters 
attached to a vacuum manifold. In 1973, Bjork disclosed (U.S. Patent #3,753,495) a water 
conditioning unit with a filtering tank and a water softening tank connected to a manifold, hi 1992 
- 1994, Posner et al. disclosed a manifold system that comprises horizontally-removable filters that 
include a '"means for effective evenly distributed filtration," which includes a first conical stage 
filter near the filter inlet and a second conical stage filter near the filter outlet, with a charcoal 
element between the conical filters. Each Posner filter is removable in a horizontal direction, that 
is, perpendicularly to the plane of the piping manifold, which plane is typically vertical. The 
Posner fittings are stationary snap-together and snap-apart connections that are parallel in fixed 
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There is still need a filter and bracket system that provides reliable quick connection and 
disconnection between a plurality of filters and their respective brackets. There is still a need for 
such a modular system that allows filters to be arranged in many different flow configurations for 
many different processes. The present invention ftilfills these and other needs. 



STTMMAKY OF THF, TNVRNTTON 

The present invention comprises a bracket system that holds a filter in quick-release fashion 
and that may comprise conduits for flow in or out of one or both ends of the filter. The bracket 
system may be expanded by using a plurality of brackets in modular fashion to create a "bank" of 
several filters. The invented system therefore features a high degree of flexibility for changing the 
number of filters and the flowscheme of the filter bank, including flow between two or more filters 
to a storage or treatment vessel that is separate from the bank of filters. 

The bracket system comprises pairs of brackets. Each pair includes a top bracket and a 
bottom bracket, which capture the top end and bottom end of a filter, respectively. Several pairs 
of brackets may be positioned near each other to hold a plurality of fitters generally side-by-side 
or in other arrangements. Fittings are included in the brackets for sealing to the inlet and outlet 
ports of the filters to connect the ports to flexible tubing or other conduit The conduit extends 
fiom the fittings to establish many different flowschemes in and out of the filters and between the 
filters and/or the separate storage and treatment vessels. Each bracket may be made to include 
fitting configurations of various types, including: 

1. One fitting, that is, a single fitting for attachment to an inlet port or 
an outlet port; 

2. Two fittings, that is, "double fittings" for connection to 
both an inlet port and an outlet port; or 

3. No fittings, wherein the particular bracket, either top or bottom bracket, is intended 
for support of the filter but not for conducting of fluid. 
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Single-fitting brackets are placed on both ends of flow-through filters, for example, to allow flow 
into the filter top end and out of the filter bottom end. Double-fitting brackets are used at one end 
of a central-retum-tube-style filter, preferably the top end, to allow flow in and out of a single end 
of the filter. For such return-tube filters, the bottom bracket typically contains no fittings or 
conduit, because the bottom bracket serves only to support and retain the filter. Brackets intended 
for the various fitting configurations may be made the same or substantially the same, that is, 
having the basic structure for more than one configuration but having one or more fittings blocked 
off for use with different filters. For example, a bottom bracket may be formed to have a post that, 
in some flowschemes, fluidly communicates with a port in the filter, or, in other flowschemes, may 
have its internal passage blocked and have no attached conduit, so that there is no fluid 
communication. Or, the filter may have only an indentation in its bottom end rather than a port, 
so that a post with an internal passage still does not communicate with the internals of the filter. 

The brackets preferably serve as support, securement, and quick-connect and quick- 
disconnect fluid conduit means. To fulfill these objects, the preferred top and bottom brackets have 
pivotal features that allow the filter to "clear" the brackets during removal. The top brackets are 
preferably adapted to pivot off of the filters, so that the filters may be lifted up off of the bottom 
brackets. Additionally, the bottom brackets may be pivotal, so that lifting the filters up from the 
bracket system is facilitated by allowing the filter to also pivot out away from the top modules. 
Thus, the top bracket preferably comprises a lid that has a substantial vertical component to its 
movement, to clamp down over the top filter connection for retaining the filter top in place, and 
then to move up and away from the top filter connection for removal of the filter. The bottom 
bracket comprises a base that preferably vertically receives the bottom surface of the filter, and, 
optionally, a vertical fitting for forming a fluid connection with the bottom of a flow-through filter. 

Therefore, the preferred bracket system holds one or more filters in quick-attach and quick- 
release fashion and includes conduits for flow in and out of one or both ends of the filters. A 
plurality of bracket modules are combined in modular fashion, with tubing or other conduit 
between the modules, to create a "bank" of several filters featuring a high degree of flexibility for 
changing the number and flow scheme between the filters, and between filters and storage or 
treatment that is separate from the bank of filters. Preferably, the bracket system comprises pairs 
of top modules and bottom modules that capture and support the top end and bottom end of a filter. 
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A top retaining member preferably pivots off of its respective filter, so that the filter may be lifted 
up off of its respective bottom module. Additionally, the bottom modules may be pivotal, so that 
lifting the filter up from the bracket system is facilitated by allowing the filter to also pivot out 
away from the top module. Thus, the top retaining member has a substantial vertical component 
5 to its movement to clamp down over the top filter connection to retain the filter top in place. The 
bottom bracket comprises a base to vertically support the filter plus, optionally , a fitting for 
forming a fluid connection with a flow-through filter. Each filter is therefore substantially 
vertically and pivotally removable from the bracket system, 

10 

RRTKF DRSCRTPTTON OF THE DRAWINGS 

15 Figure 1 is a side perspective view of one embodiment of the invention, which comprises 

four pair of brackets, with four filters in various stages of removal, the brackets being shown 
without tubing or other conduit between the brackets. 

Figure 2 is a front view of the filters and brackets of Figure 1. 

Figure 3 is a front view of an embodiment of a bottom bracket, filter top, and top bracket 
20 for a down-flow filter system. 

Figure 4A is a schematic front view of one embodiment of a bottom bracket, including one 
side-extending fitting and a blocked opposite-side fitting. 

Figure 4B is a schematic side view of another embodiment of a bottom bracket with one 
rearward-extending fitting and flexible tubing illustrated as extending in two alternate directions. 
25 Figure 5 A is a schematic of one embodiment of a flow scheme possible according to the 

invention, which includes two pairs of brackets with an inlet at the top and an outlet at the bottom 
and two pairs of brackets with both inlet and outlet in the top bracket, and intermediate storage or 
treatment 



4 



WO 03/031020 



PCT/US02/33025 



Figure 5B is a schematic flow diagram of another embodiment of the invention, including 
five filters in series with intermediate storage/treatment after the first filter, and each filter and its 
respective brackets featuring a different flow direction and/or fitting location. 

Figure 5C is a schematic flow diagram of another embodiment of the invention, including 
five filters in an arrangement wherein the five filters are all on a plane, but not aligned horizontally 
or vertically. 

Figure 6 is a perspective view of an alternative embodiment of a filter holder, a bracket with 
keyed structure on connection tubes that connect to and fluidly seal to an embodiment of a filter 
cartridge according to the invention having cooperating inlet and outlet ports. 

Figure 7 is a bottom, cross-sectional view of the filter holder of Figure 6, viewed along the 
lines B-B in Figure^. 

Figure 8 is an end view of the filter holder of Figures 6 and 7. 

Figure 9 is a top view of the filter holder of Figures 6-8. 

Figure 10 is a detail view of Section A of Figure 9, of the filter holder of Figures 6-9. 
Figure 11 is a front, cross-sectional view of the filter holder of Figures 6-10, viewed along 
the line A-Ain Figure 9. 

Figure 12 is a front view of the filter holder of Figures 6-1 1. 

Figure 13 is a detail view of die inlet and outlet tubes of the filter holder of Figures 6-12, 
viewed as detail B of Figure 12. 

Figure 14 is a partial side view of one embodiment of a filter cartridge, which is adapted 
to cooperate with the filter holder of Figures 6-13, and which may be called a 0° (right port in the 
figure) and 60° (left port in the figure) key arrangement or, in other words, a 12 o'clock and 2 
o'clock key arrangement. 

Figure 15 is a partial side view of a filter cartridge of the type cooperating with the filter 
holder of Figures 6-13, but with an alternatively-angled key system structure, which may be called 
a 1 10° (right port) and 290° (left port) key arrangement 

Figure 16 is apartial side view of a filter cartridge of the type cooperating with the filter 
holder of Figures 6-13, but with an alternatively-angled key system structure, which may be called 
a 195° and 170° key arrangement 
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nrerrRTPTTON of tttr pkkfkkked rmrodtments 

Referring to the Figures, there are shown several, but not the only, embodiments of 
invented bracket and filter system. Figure 1 illustrates a four-filter system 10 having four pairs of 
brackets, comprising four top brackets 12 and four bottom brackets 14 that are arranged side-by- 
side ("aligned") in two parallel horizontal rows. Alternative arrangements may include non-aligned 
locations for the brackets with a variety of spacings and patterns, as long as the top bracket and the 
bottom bracket of each pair of brackets are appropriately spaced apart vertically to receive the filter 
1 1 . Each pair of brackets may be located generally independently of the others as long as the 
conduit between them and to/from intermediate storage and treatment is long enough. This allows 
a great variety of arrangements and spacings, as well as many flowschemes and liquid treatment 
options. 

As may be seen in Figures 1 and 2, each top bracket 12 comprises at its rear an attachment 
plate 20 for attachment to a wall or other preferably vertical surface. Connected to the plate are 
two side-by-side fittings, one for fluid flow into the filter and one for fluid flow out of the filter. 
Each of the fittings has a first end 22 and a second end 24, wherein the first ends are tubular 
protrusions extending out from the bracket generally horizontally toward the front of the bracket 
for connection to the inlet port and outlet port of a filter. The fittings extend back from their first 
ends 22 and preferably bead at about 90° to turn opposite directions to place their second ends 24 
at opposite sides of the bracket. The second aids 24, in the preferred embodiment are near the 
attachment plate 20 and open in opposite directions on the same or similar axes. The second ends 
24 are adapted for connection to fluid conduit 40 (not shown in Figures 1, 2, and 3, but shown in 
Figures 4B, 5A, and 5B), which is preferably flexible tubing, but may also be a rigid tube, pipe, 
or other connector. Flexible tubing is normally used for flow schemes in which the conduit runs 
from the top bracket to some location other than another top bracket immediately adjacent, because 
the conduit normally includes several bends and curves. For example, the flexible tubing may 
extend from the first top bracket to a storage tank, and then back to a top bracket or to a bottom 
bracket For conduit paths that require few or no bends/curves, rigid or partially rigid conduit is 
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effective. For example, a rigid connector may extend straight from a second end of one top bracket 
to an adjacent second end of an adjacent top bracket. An example of a rigid tube connector may 
be two collet-style connectors installed in the second ends of adjacent brackets with the two collets 
being joined by a short length of pipe or flexible tubing. 

In embodiments in which the two first ends 22 are side-by-side parallel to each other, the 
two second ends 24 are preferably opposite-facing on the same axis. Each of the two fittings of 
the top bracket is preferably isolated from the other, in that fluid must flow through one bracket 
into the filter, and through the filter to reach the other fitting and out to another bracket or separate 
storage/treatment Alternatively, if a bracket is temporarily not to be used for a filter, the inventor 
envisions that a jumper tube or connector may be installed between the two fittings to allow flow 
from one fitting to the other without going through a filter. 

Also, the inventor envisions that, instead of bending at 90°, fittings may extend straight 
back from the first ends 22 through the attachment plate 20 for connection to conduit 40 behind 
or passing through the attachment plate 20. This would be practical for embodiments designed to 
hang on a grid or other non-solid surface that would allow conduit to pass back and forward 
through the grid. 

The top bracket 12 includes a fid 30 pivotally connected to the attachment plate 20, by way 
of one or more arms rotatably disposed around the fittings near the second ends. The lid 30 is 
generally an inverted-cup-shape with a top wall 32, side walls 34, front wall 36, and an interior 
space 38. The lid pivots between a raised position, as indicated at "U" ("for up"), to a lowered 
position indicated at "D" ("for down"). With the lid in the raised position, the first ends of the 
fittings and the top end 42 of the filter (especially the inlet port 44 and outlet port 46) are exposed, 
and the filter may be pulled away from the fittings. In the lowered position, the lid is lowered over 
the first ends and the filter ports 44,46, in effect, enclosing the fitting-port connection on the top, 
front, and two sides. In this lowered position, the lid and especially the front wall 36, retains the 
filter top end 42 in the bracket 12, because it can not be pulled out or fall out from the fittings. 
Preferably, an elastic band (not shown) or other biasing member is installed to bias the lid into the 
lowered position This way, a person my temporarily raise the lid to remove a filter top end, but, 
as soon as he/she lets go of the fid, it snaps back down, pivoting relative to the attachment plate and 
the fittings to rest in the lowered position. 
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The bottom bracket 14 that is adapted for cooperation with the double-fitting top bracket 
discussed above does not need to include a fitting for connection to a port Because both inlet and 
outlet fittings, in such an embodiment, are positioned at the top bracket, the bottom bracket need 
only be a support system for the bottom end 52 of the filter. For such embodiments, the base 54 

5 and its post 56 do not carry fluid or convey fluid to conduits or other filters or vessels, but rather 
serve for support, alignment, and securement of the filter. The base 54 portrayed in Figures 1 and 
2 includes a post 56 that may be received in an indentation in the bottom of the filter for alignment 
of the filter in the base, but in an embodiment in which the filter top end 42 includes both inlet and 
outlet ports 44,46, the indentation is not a port and the indentation, and therefore the post, are not 

10 in fluid communication with the filter. 

Alternatively, the inventor envisions that a filter and bracket system according to this 
invention may even employ three ports, that is, for example, one inlet port, an intermediate port 
that takes liquid to an intermediate storage and back again, and a third port as an outlet to 
downstream processing. This may be accomplished by using two ports at one end of the filter, and 

1 5 one at the bottom, for example. 

The bottom bracket 1 4 has a rear attachment plate 60 for attachment to the vertical wall and 
two spaced arms 64, 64' that extend out from the plate 60. Pivotally connected to the arms 64,64* 
is the base 54 with a bottom wall 66 and a side wall 68 surrounding and defining an interior space 
70 for receiving the bottom end 52 of the filter. The base 54 is biased by an elastic band (not 

20 shown) or other member to remain in a position with the base generally on a horizontal plane and 
vertically receiving the filter. When force is applied to pivot the base, it pivots on a horizontal axis 
that is parallel to the plate of the bracket, to a tilted position slightly outward away from the plate. 
This pivoting typically occurs when the filter top end is pivoted out slightly away from the top 
bracket so that the filter clears the top bracket when lifted up out of the bottom bracket (see two 

25 filters on left of Figures 1 and 2). In some embodiments, it is envisioned there may be room for 
some pivoting of the filter bottom end relative to the base, but, in most embodiments, it is preferred 
that the filter have a close fit in the base and is not pivotal relative to the base. Therefore, when 
the filter is tilted outward, the base pivots outward with it, typically about 15-25° from a vertical 
plane, optionally about 15-45° from a vertical plane. Preferably, the filter does not, or cannot, 

30 tilt out farther than 45 degrees before being lifted upward, and, hence, the filter may be considered 

8 
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to be removed in a vertical fashion rather than a horizontal fashion. The filter is then lifted up out 
of the base at that angle relative to vertical, which may reasonably be considered generally 
vertically. The preferred biasing member returns the base to its upright position after the filter is 
removed. For alternative embodiments, in which the filter top and top bracket have only one 
fitting and port 44, or no fittings or port, the bottom bracket is adapted to carry and direct fluid in 
and or out of the filter. In embodiments in which the bottom bracket includes one fitting for a filter 
port, the bottom bracket preferably includes tubular post 56 in the center of the base, as illustrated 
by Figure 3. The post upends into the interior space to be slidably received in a port in the filter 
bottom end 52 The post upends perpendicularly from the base bottom surface, to be vertical when 
the base is in its upright position. The port into which the post is received runs axially into the 
filter, preferably at the central axis of the filter. The post's axial fluid passage 70 is thereby placed 
in fluid communication with the filter and serves as a fitting for connection to conduit for 
conducting fluid to/from the filter. 

An effective system using a fluid-conducting bottom bracket is to have fluid enter the filter 
top end via a toj> bracket fitting and a top inlet port 44, flow down through the filter 11 either in 
axial and/or radial flow to a bottom outlet port From the bottom outlet port, fluid flows into the 
hollow post 56 in the base, to a conduit 40 that conducts the fluid to another bracket (either top or 
bottom) or intermediate storage or treatment Alternatively, the post may serve as an inlet to the 
filter, which would then be an up-flow filter. 

Alternatively, the bottom bracket may include both an inlet and an outlet fitting, for 
embodiments in which the top bracket does not include any fluid fitting or conduit. This could 
be accomplished by providing two vertical posts upending from the base and in fluid 
communication with an inlet and outlet port in the bottom end of the filter, for example, an inlet 
offset from the central axis of the filter and the outlet at the central axis of the filter. 

As illustrated schematically in Figures 4A and 4B, the post 56 represents the first end of 
the bottom bracket fitting, and the bottom bracket fitting further includes a second end 57 adapted 

for connection to the conduit 40. Various fitting styles may be provided on the bottom bracket 

i 

fitting second ends 57. Figure 4A illustrates schematically a bottom bracket 12 with a fitting 
extending from its first end (post 56) to bend about 90° to open at its second end 57 at the side, 
generally parallel to the second ends 24 of the preferred top bracket In this embodiment, the fitting 
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second end 57 and a protrusion 59 opposite the second end both pivot in the amis , so that the 
pivotal axis extends through the central cavity 61 of the fitting second end. In this embodiment, 
the second end 57 is a connection/port for connection to a fluid conduit, and also is pivotally 
received by aims of the bottom bracket system, so that the second end 57, in effect, is an axle 
member or pivotal member. At the opposite end of the "axle" is the protrusion end 59, which, in 
this embodiment does not serve as a fluid conduit, but rather as part of the pivotal axle for the 
bottom bracket 

Figure 4B shows an embodiment in which the fitting second end 57' extends in an I^shape 
rearward and transverse to the pivotal axis. In such an embodiment, the fitting second end 57' 
conveniently connects to a flexible tubing 40 that extends back through the plate 60, or through a 
grid wall. Or, the tubing may extend up to loop up to a top bracket of the adjacent filter or to 
intermediate storage/treatment In the embodiment of Figure 4B, the second end 57 does not serve 
as an axle member, but rather a pivotal axle (pivotal member 67) is provided. 

Several of many flow schemes are possible with the invented system shown schematically 
in Figures 5 A, 5B, and 5C. For example, Figure 5A illustrates a configuration in which two serie- 
flow filters 101, 102 in brackets, according to the invention, process a fluid, which then exits from 
the second filter and flows to an intermediate treatment step 1 03 not involving one of the filters and 
at a distance from the filters. After this treatment step 103, the fluid flows to a second bank of two 
filters 104, 105, and brackets according to the invention, for further processing. All of the four 
filters according to the invention in Figure 5A are aligned generally side-by-side, that is, aligned 
generally ''horizontally," for example, on a vertical wall or grid, while the intermediate treatment 
may be located at a significant distance or near the filters, but not necessarily horizontally aligned 
with the filters. The first two filters in Figure 5 A are down-flow, top-inlet-port and bottom-outlet- 
port filters, while the last two filters have both inlet and outlet ports at their top ends. 

Figure 5B illustrates a bank of five filters 105, 108, 109,110, 111 which are aligned 
horizontally on a wall or grid. The fluid flows through the first filter 105 in a down-flow pattern 
(top-inlet-port and bottom-outlet-port) and then to two non-filtration treatment steps, 106, 107. 
Then, the fluid flows to the second filter 108, which has both inlet and outlet ports at its top end, 
to filters 109 and 1 10, which have inlets at their top ends and outlets at their bottom ends, and, 
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finally, to filter 111, which is an up-flow filter having its inlet at its bottom end and outlet at its top 
end The fluid conduits may be rigid piping, or may be flexible tubing, as convenient. 

Figure 5C illustrates a filter arrangement in which a plurality of filters are aligned vertically 
(120, 121, filters of different lengths, for example) and a plurality are aligned horizontally (124, 
5 126, filters of different diameters, for example) and another (130) is not aligned with the others 
either vertically or horizontally. 

In Figures 5A - 5C, the various brackets according to the invention are noted as B, and the 
filters are noted as F, wherein the fluid conduit is noted as call-out number 40. The brackets may 
be adapted as appropriate to match the desired type of filter ports and may be adapted to cooperate 
10 with the desired type of conduit, whether rigid piping, collet-style connections, or flexible plastic 
tubing, for example. 

As suggested by Figures 5A - 5C, f ilters of many designs and contents may be used with 
the invented bracket system. For example, down flow (either radial and/or axial), up flow (either 
radial and/or axial), or central return tube styles with both inlet and outlet at one end may be used. 

15 Many filtration and treatment media may be used including carbons, bolides, blocks, granules, 
fibrous, or other materials and/or even media void spaces. 

The base 54 of the bottom bracket illustrated in Figures 1, 2 and 4B is preferably removable 
from the plate, by means of a snap-in or slide-in connection between the base and the arms 64, 64\ 
As shown in Figure 1 and 4B, the pivotal members 67 received in holes 69 in the arms are 

20 flattened. When the base is pivoted about 90°, the flattened pivotal members 67 align their lengths 
with the slot opening 71 leading out from the holes in the arms, and can then slide out of the arms. 
This feature, or other removable adaptation, allows one to remove the base with its fitting for 
maintenance or replacement 

25 Preferred Embodiment of Top Bracket; 

Figures 6- 12 illustrate a particularly preferred version of a piece of the top bracket 12, with 
tubular connectors for connecting to a filter cartridge top. Bracket member 210 is the piece that 
seals with, and fluidly-communicates with, a filter cartridge at its top end. It is the two tubular 
connectors, therefore, that create a physical connection and fluid communication between the 

30 bracket and cartridge, and the lid 30 (not shown in Figures 6-12) helps lock the filter onto the 

11 
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tubular connectors. The tubular connectors are designed to extend out from the bracket, generally 
horizontally when the bracket is attached to a vertical wall, for example. Thus, the tubular 
connectors are preferably perpendicular to the longitudinal axis of the preferred filter. 

Preferably, the fit between the inlet and outlet tubular connectors and the cooperating ports 
on the filter are slide-on, ftictional connections, tight enough that the filter does not tend to come 
off the tubular connectors, but the lid acts as a further obstacle to this happening. The bracket 
member 210 shown in Figure 6-12 includes both inlet and outlet tubular connectors, for conducting 
fluid both into and out of the filter cartridge. Thus, the bottom bracket corresponding to such an 
embodiment would not include any fluid communication ports/tubular connectors, unless the filter 
was adapted to have a total of three ports, as described above. 

The bracket 210 shown in Figures 6-12 includes, as an option but not a necessity, a keyed 
system to control what filters are inserted into particular brackets. The keyed system includes tabs 
that protrude from the inlet and outlet tubular connectors that would be part of a keyed system, to 
make the tubular connectors* outer surface not perfectly cylindrical, wherein the protruding tabs 
would be sized to fit into correspondingly positioned and properly sized slots in the inner surface 
of the filter cartridge ports. Thus, the tabs of the tubular connectors (shown) and the slots (not 
shown) of the filter cartridge ports, therefore, may form a "key system'* which can be used to keep 
unauthorized or improper filter cartridges from being placed on a particular bracket 210. For 
various sets of brackets and their proper filter cartridges, the tab and slot location/position would 
be differently arranged, so, for example, a 'Type A" filter cartridge could only be inserted into a 
'Type A" bracket, and a 'Type B** filter cartridge could only be inserted into a 'Type B" bracket. 
Type A could be a pre-filter, for example, and its tab and slot could be positioned, for example, at 
"one-o'clock on the tubular connectors and ports. Type B could be a microbial treatment filter 
cartridge, for example, and its tubular connectors and ports, for example, could be positioned at 
"four o'clock**. Thus, by placement of the Type A and Type B brackets in a particular order, one 
could ensure that the cartridges are always in the correct order. 

In Figure 6 is shown the bracket 210 that serves several functions: mounting means for 
securing the bracket to a wall of other surface, fluid receiving means, inlet tube for conveying 
liquid to the filter connected; outlet tube for conveying liquid from the filter, and fluid dispensing 
means for sending the filtered/treated liquid downstream to another filter, process, storage, or use. 
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Specifically, plate 212 may be attached to a wall or other surface for supporting several brackets 
in various flow configurations. Inlet 214 and outlet 216 are at opposite ends of a conduit device 
218, and may be used so that inlet 214 receives fluid from an upstream pipe or other conduit and 
that outlet 216 delivers filtered fluid (that has exited the filter, cartridge) to its downstream 
destination. The conduit device 21 8 directs flow into the inlet tube 220 so that the fluid may flow 
into the filter cartridge, and then receives flow from the cartridge into the outlet tube 222 so that 
it may flow out through outlet 216. 

As part of the preferred, but not necessary, key system, male tubes 220 and 222 have "stand 
out* * or tabs 225,225' on their outer cylindrical surfaces for a key system, such as discussed above, 
which are preferred but not required As best seen in Figures 6 and 7, tube 220 and tube 222 have 
tabs 225, 225 1 protruding about 30 degrees offset from each other (tab 225 of tube 220 out to the 
left in Figure 14 and tab 225' of tube 222 down about 30 degrees from the tab 225 of tube 220). 
The cooperating filter cartridge 228 shown schematically in Figure 15 has female inlet and outlet 
tubes 230 and 232 (which may also be called an inlet port and outlet port), and one may notice that 
tubes 230 and 232 have matched or '^mating" internal slots 227, 22T to receive the tabs 225, 225\ 
Alternatively, of course, filter cartridges might be made with male tubes and tabs and cooperating 
holders may be made with female tubes and slots. 
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The bracket 10 in Figures 6-13 typically is installed in a process with the plate 212 
vertically attached to a vertical wall. Thus, tubes 220 and 222 extend out horizontally, and the 
filter cartridge is pushed onto the tubes 220, 222 so that the tubes 220 and 222 support and connect 
with the filter cartridge. Associated with the tubes 22Q, 222, 230, 232 are o-rings or other sealing 
structure to provide liquid-tigjttt communication between the bracket and the cartridge. Although 
it is not shown, one may see from Figures 6-13 that liquid-tight seals are made between piping or 
other conduit and the inlet 214 and outlet 216, Additionally, a fastening device may be added to 
further secure the cartridge in sealed relationship with the 
tubes 220, 222, such as lid 30. 

One may see that, by varying the radial location of the tabs and slots, one could arrive at 
many "keys" and "locks" for the cartridge-holder sets. For example a holder could have an inlet 
tube with a tab at 60 degrees from a reference point and the outlet tube could have a tab at 120 
degrees relative to that reference point, as long as the proper cartridge for that holder is made with 
the same offset and the same absolute location of slots. Figures 6- 14 illustrate only one set of the 
many possible combinations of possible tab radial locations, which are extremely numerous 
because the radial location of each of the tubes may be varied in each set, and may be varied 
independently. Figures 15 and 16 illustrate two of the many other possible key system structures. 
For example, in the top end of elongated filter cartridge 228* of Figure 15, the female inlet tube 
(port) 230' is keyed at about 110 degrees, and the female outlet tube (port) 232' is keyed at about 
290 degrees. In the top end of elongated filter cartridge 228" of Figure 16, the inlet tube 230" is 
keyed at about 195 degrees and the outlet tube 232" is keyed at about 170 degrees. 

The bracket 10 in Figures 12 - 19 typically is installed in a process with the plate 212 
vertically attached to a vertical wall. Thus, tubes 220 and 222 extend' out horizontally, and the 
filter cartridge is pushed onto the tubes 220, 222 so that the tubes 220 and 222 support and connect 
with the filter cartridge. Associated with the tubes 220, 222, 230, 232 are o-rings or other sealing 
structure to provide liquid-tight communication between the bracket and the cartridge. Although 
it is not shown, one may see from Figures 12-19 that liquid-tight seals are made between piping 
or other conduit and the inlet 214 and outlet 216. Additionally, a listening device may be added 
to further secure the cartridge in sealed relationship with the tubes 220, 222. 



14 



WO 03/031020 



PCT/US02/33025 



Although this invention has been described above with reference to particular means, 
materials and embodiments, it is to be understood that the invention is not limited to these 
disclosed particulars, but extends instead to all equivalents within the scope of the following 
claims. 
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CLAIMS 

I claim: 

1 . A filter system comprising bracket modules and filters, the filters having a top end and a 
bottom end, and the bracket modules comprising: 

a top bracket holding the filter top end and a bottom bracket holding the filter bottom end, 
and at least one of said top bracket or said bottom bracket comprising at least one fluid connection 
with the filter adapted to convey fluid to the filter; 

wherein the top bracket comprises a pivotal lid adapted to pivot down onto the filter top end 
to retain the filter top end in the top bracket and adapted to pivot up away from the filter top end 
to allow removal of the filter top end from the top bracket 

2. A filter system as in Claim 1, wherein the bottom bracket comprises a pivotal connection 
so that the filter, when received in the b ottom bracket, is pivotal away from the top bracket 

3. A filter system as in Claim 1, wherein the filter top end comprises an inlet port and an 
outlet port and said top bracket comprises an inlet fluid tubular connector adapted to seal 
with and convey fluid to said inlet port and said top bracket comprises an outlet fluid 
tubular connector adapted to seal with and convey fluid to said outlet port of the filter. 

4 . A filter system as in Claim 3 , wherein said filter has a longitudinal axis between the top end 
and the bottom end, and said inlet fluid tubular connector and said outlet fluid tubular 
connector are perpendicular to said longitudinal axis, and said inlet port and outlet port are 
perpendicular to the longitudinal axis and slide onto said tubular connectors. 

5. A filter system as in Claim 4, wherein said bottom bracket does not comprise a fluid 
connection with the filter. 
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6. A filter system as in Claim 1, wherein said bottom bracket comprises a fluid connection 
with the .filter. 

7. A filter system comprising bracket modules and filters, the filters having a top end and a 
bottom end, and the bracket modules comprising: 

a top bracket having at least one fluid connection member that connects to and fiddly seals 
to a fluid port of said filter, and 

a bottom bracket releaseably and pivotally supporting the filter bottom end so that the filter 
is pivotal at or near the bottom bracket so that the filter top end pivots away from and disconnects 
from said top bracket, so that the filter is adapted to be lifted generally vertically up from the 
bottom bracket. 

8. The filter system as in Claim 7, wherein the top bracket comprises a pivotal lid that pivots 
down ter surround a portion of the top end of the filter and that pivots up away from the 
filter so that the filter clears the pivotal lid when the filter is removed from said at least one 
fluid connection. 

9. The filter system as in Claim 7, wherein said top bracket comprises two fluid connections 
members and said bottom bracket does not comprise any fluid connection to the filter. 

10. The filter system as in Claim 7, further comprising a plurality of sets of top brackets and 
bottom brackets and one of said filters received in each of said top brackets and bottom 
brackets, and the filter system further comprising fluid conduit extending between said top 
brackets.; 

11. The filter system as in Claim 7, further comprising a plurality of sets of top brackets and 
bottom brackets and one of said filters received in each of said top brackets and bottom 
brackets, and the filter system further comprising fluid conduit extending between said 
bottom brackets. 
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12. The filter system as in Claim 7, wherein said bottom bracket receives and supports said 
filter bottom end by means of the bottom bracket having a central upending post and said 
filter bottom end having an indentation slidably and removably received on said upending 
post. 

13. The filter system as in Claim 7, wherein said top brackets each comprise an attachment 
plate for being attached to a vertical surface. 

1 4. The filter system as in Claim 7, wherein said bottom brackets each comprise at attachment 
plate for being attached to a vertical surface. 

15. The filter system as in Claim 7, wherein the top bracket comprises a pivotal lid that pivots 
down to surround a portion of the top end of the filter and that pivots up away from the 
filter so that the filter clears the pivotal lid when the filter is removed from said at least one 
fluid connection, and wherein the top bracket further comprises a biasing system for urging 
the pivotal lid to pivot downward toward the filter top end. 

16. The filter system as in Claim 7, wherein said bottom bracket comprises a biasing means for 
urging the bottom bracket to pivot the filter to a vertical position. 
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